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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on December 1, 2008 has been entered. Claims 1- 
53 are cancelled and claims 54-74 are new. 

Response to Arguments 

2. Applicant's arguments filed December 1, 2008 have been fully considered but they are 
not persuasive. 

In response to applicant's arguments regarding Mullee - 6,277,753, the Examiner 
believes that the applicant meant to refer to Mullee - 6,306,564 in their discussion based on the 
text from the specification cited in their remarks. The Examiner will address it as such. The 
Examiner respectfully disagrees with applicant's statement that Mullee '564 fails to teach a 
liquid form of said supercritical substance being absent from within the chamber. Mullee '564 
clearly states that the pressure vessel is flushed with supercritical C0 2 and/or liquid C0 2 which 
means that the vessel is flushed with supercritical C0 2 , or liquid C0 2 ' or both supercritical C0 2 
and liquid C0 2 . Therefore, it is taught that only supercritical C0 2 is present within the system. 
Thus, Mullee '564 still reads on the claimed limitations. Please see the detailed rejection below. 

In response to applicant's argument regarding Vaartstra, the Examiner does not find this 
persuasive. '165 clearly teaches maintaining the temperature and pressure at the appropriate 
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amount to ensure supercritical CO2 exists in order to remove contaminants on the surface of the 
structure [col. 7, lines 54-64; col. 8, lines 3-1 1; col. 9, lines 38-43]. Thus, Vaartstra still reads on 
the claimed limitations. Please see the detailed rejection below. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 54-74 are rejected under 35 U.S.C. 1 12, second paragraph, as being incomplete 
for omitting essential steps, such omission amounting to a gap between the steps. See MPEP 

§ 2 1 72.0 1 . The omitted step is what is actually required by the surface treatment (e.g. cleaning) 
and what is being cleaned. There is disclosure for the items listed in claims 69-72, but there is 
not support for surface treatment of all objects in the specification. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the Knglish language. 
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6. Claims 54-56, 58, 59, 67 and 74 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Vaartstra (U.S. Patent 6,242,165, hereinafter '165). 

Claims 54 and 67: '165 teaches a method for treating a surface (of a semiconductor, etc.) 
with a supercritical fluid, such as supercritical C0 2 that is combined with a co-solvent, such as 
ammonium hydroxide [abstract; col. 4, lines 29-57; col. 5, lines 14-19 and lines 38-67; col. 6, 
lines 11-56; col. 7, lines 54-64]. 

Regarding the limitation "wherein a liquid form of said supercritical substance is absent 
from within said treatment chamber," '165 clearly teaches maintaining the temperature and 
pressure at the appropriate amount to ensure supercritical CO2 exists in order to remove 
contaminants on the surface of the structure [col. 7, lines 54-64; col. 8, lines 3-11; col. 9, lines 
38-43]. 

Claims 55, 56, 58 and 59: '165 teaches the limitations of claim 54 above. '165 also 
teaches that the supercritical C0 2 can be combined with ammonia [reads on "co-solvent or 
reactant is said ammonium hydroxide" in claims 55 and 56; col. 5, lines 49-64] or ammonium 
fluoride [reads on "co-solvent or reactant is said amine fluoride" in claims 55 and 58] or 
hydrofluoric acid [reads on "co-solvent or reactant is said hydrofluoric acid" in claims 55 and 
59]. 

Claim 74: '165 teaches the limitations of claim 54 above. ' 165 also teaches that a 
semiconductor device can be obtained after the surface treatment [col. 4, lines 30-57]. 
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7. Claims 54, 55, 57, 58, 62, 63, 66, 67 and 74 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Mullee et al. (U.S. Patent 6,306,564, hereinafter '564). 

8. Claims 54, 55, 57, 58 and 67: '564 teaches a method for treating a surface (a 
semiconductor, etc.) with a supercritical fluid, such as supercritical C0 2 that is combined with a 
co-solvent, such as diglycolamine or ammonium fluoride [col. 2, lines 29-49; col. 4, lines 12-36; 
col. 5, claim 1]. 

Regarding the limitation "wherein a liquid form of said supercritical substance is absent 
from within said treatment chamber," '564 teaches the pressure vessel contains supercritical C0 2 
for cleaning as well as flushes the pressure vessel with supercritical C0 2 only [col. 5, lines 4-7]. 

Claims 62 and 63: '564 teaches the limitations of claim 54 above. '564 also teaches 
using a supercritical fluid to treat a surface as well as adding a polar surfactant material, such as 
isopropanol to the supercritical fluid [col. 4, lines 12-35]. 

Claim 66: '564 teaches the limitations of claim 64 above. '564 implicitly teaches 
terminating a supply of a co-solvent/reagent and a supply of a surfactant because it teaches 
flushing the pressure vessel with supercritical C0 2 to remove all traces of remaining chemicals 
[col. 5, lines 4-7]. 

Claim 73: '564 teaches the limitations of claim 54 above. '564 also teaches 
depressurizing the pressure vessel before the system is vented to the atmosphere [reads on 
"converting supercritical substance into a gas form"; col. 5, lines 7-9]. 
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Claim 74: '564 teaches the limitations of claim 54 above. '564 also teaches that a 
semiconductor device can be obtained after the surface treatment [col. 1, lines 9-14; col. 2, lines 
29-49]. 



Claim Rejections - 35 USC §103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

11. Claims 68, 69, 71 and 72 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Vaartstra (U.S. Patent 6,242,165, hereinafter '165). 

Claim 68: '165 teaches the limitations of claim 67 above. ' 165 teaches that in order to 
have carbon dioxide enter the supercritical state it must be at a temperature above 31°C and a 
pressure above 7.38 MPa [col. 4, lines 5-65]. '165 also teaches that the temperature and pressure 
of the supercritical fluid mixture is result effective [col. 5, lines 60-67; col. 6, lines 23-45]. In 
the absence of unexpected results, it would have been obvious to a person having ordinary skill 
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in the art at the time the invention was made to determine the appropriate temperature and 
pressure of the supercritical fluid and its co-solvents, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Claim 69: '165 teaches the limitations of claim 54 above. '165 teaches a method of 
treating a surface (of a semiconductor, etc.) by removing contaminants from the surface; 
therefore, it is implicitly taught that the contaminants removed from the surface arc discharged 
so that they do not settle on the surface again or contaminant future surfaces. '165 discloses 
venting the composition from the process chamber [col. 9, lines 51-57]. 

Claims 71 and 72: '165 teaches the limitations of claim 69 above. '165 also teaches 
where the surface has a structural body and is a fine structural body with an electrode pattern 
[col. 4, lines 30-57]. 

12. Claims 60 and 61 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Vaartstra (U.S. Patent 6,242,165, hereinafter '165) in view of Mullee et al. (U.S. Patent 
6,277,753, hereinafter '753). 

Claims 60 and 61 : '165 teaches the limitations of claim 54 above. '165 teaches that in 
order to have carbon dioxide enter the supercritical state it must be at a temperature above 3 1°C 
and a pressure above 7.38 MPa [col. 4, lines 5-65]. '165 also teaches that the temperature, 
pressure as well as the tailoring of additional components (concentration of co- 
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solvents/reactants) of the supercritical fluid mixture is result effective [col. 5, lines 60-67; col. 6, 
lines 23-45]. It does not teach the specific values for temperature, pressure or the concentration 
range of ammonium hydroxide. However, '753 teaches cleaning a surface of a substrate with 
supercritical C0 2 and ammonium hydroxide at a pressure range from 1050-6000 psi, a 
temperature range from 20-70°C and a concentration of ammonium hydroxide from 0.1-15 v/v% 
[col. 2, lines 50-67; col. 3, lines 1-10]. In the absence of unexpected results, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to 
determine the appropriate temperature and pressure of the supercritical fluid and the 
concentration of its co-solvents, since it has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 
USPQ215(CCPA 1980). 

13. Claim 70 is rejected under 35 U.S.C. 103(a) as being unpatentable over Vaartstra 
(U.S. Patent 6,242,165, hereinafter '165) in view of Mullee et al. (U.S. Patent 6,306,564, 
hereinafter '564). 

Claim 70: '165 teaches the limitations of claim 69 above. It does not teach that the 
surface is a photomask utilized for lithography. However, '564 teaches using a supercritical 
fluid to treat the surface of photoresist used in a photolithographic process [col. 2, lines 29-49]. 
That is, the method to treat a surface taught in ' 165 could be used to treat a surface of photoresist 
used in a photolithographic process as taught in '564. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use the method taught in '165 to treat a 
surface of photoresist used in a photolithographic process as taught in '564. Using the known 
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technique of treating a surface with supercritical fluid and NH 3 of '165 would have been obvious 
to one of ordinary skill in the art. 

14. Claims 64, 65 and 68 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mullee et al. (U.S. Patent 6,306,564, hereinafter '564). 

Claims 64 and 65: '564 teaches the limitations of claim 62 above. '564 teaches a treating 
a surface (a semiconductor) with a supercritical CO2, diglycolamine (reagent) and IPA 
(surfactant) [col. 2, lines 29-49; col. 4, lines 12-36; col. 5, claim 1] and teaches and the 
temperature is between 20-80°C, pressure is between 1050-6000 psi, and concentration of the 
additives are less than 15% volume [col. 4, lines 12-36; col. 6, claims 3, 5 and 8]. In the absence 
of unexpected results, it would have been obvious to a person having ordinary skill in the art at 
the time the invention was made to determine the appropriate temperature, pressure and 
concentration of the supercritical fluid and the additives, since it has been held that discovering 
an optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Claim 68: '564 teaches the limitations of claim 67 above. '564 also teaches and the 
temperature is between 20-80°C and the pressure is between 1050-6000 psi [col. 6; claims 3 and 
5]. A prima facie case of obviousness exists because the claimed ranges overlap the ranges 
disclosed by the prior art. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NICOLE BLAN whose telephone number is (571)270-1838. The 
examiner can normally be reached on Monday - Thursday 8-5 and alternating Fridays 8-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/N.B./ 

Examiner, Art Unit 1792 

/Alexander Markoff/ 

Primary Examiner, Art Unit 1792 



